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Base map from USGS Shell Rock 7.5' Digital Raster Graphic (IGS GIS file DRGH34.TIF) which wasscanned from the Shell Rock 7.5' Topographic Quadrangle map, published by US Geological Survey in 1971Topographic contours and land features based on 1967 aerial photography, field checked in 1971Land elevation contours (10' interval).
Iowa Geological Survey digital cartographic file ShellRockquad_surficial09.mxd, version 6/15/09  (ArcGIS 9.2)Map projection and coordinate system based on Universal Transverse Mercator (UTM) Zone 15, datum NAD83.
The map and cross section are based on interpretations of the best available information at the time of mapping. Map interpretations are not a substitute for detailed site specific studies.
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SURFICIAL GEOLOGY OF THE SHELL ROCK 7.5’ QUADRANGLE,  BUTLER, BLACK HAWK AND BREMER  COUNTIES, IOWA  Iowa Geological Survey Open File Map OFM-09-05 June 2009  prepared by  Stephanie Tassier-Surine, Deborah Quade, Huaibao Liu, Robert McKay, and James Giglierano   Iowa Geological Survey, Iowa City, Iowa   
  Iowa Department of Natural Resources, Richard A. Leopold, Director Iowa Geological Survey, Robert D. Libra, State Geologist   Supported in part by the U.S. Geological Survey  Cooperative Agreement Number 08HQAG0082 National Cooperative Geologic Mapping Program (STATEMAP)   ACKNOWLEDGMENTS  Recognized for contributions to map’s production:  Andy Asell, Chris Kahle, Dave Pals, Brian Witzke, Ray Anderson, Mary Pat Heitman, and Lois Bair.  Drilling was provided under contract with Aquadrill of Swisher, Iowa; a special thanks to drilling crew members who worked at times in challenging drilling condition. Kathy Woida, Ryan Dermody and Lee Camp of the National Resource Conservation Service provided drilling and core description assistance.  Dan Murray provided field assistance during drilling.  Logging of well samples was completed by Sarah Byram, Kyle Bracken, Tom Marshall and Michael Bounk.  Murray Perdue prepared well cutting samples.  Shane Pothast, City of Waverly, assisted with landowner contacts.  Special thanks to all landowners who graciously allowed access to their land for drilling:  Ken Henning, Dave and Marion Epley, Norm and Jan Mulder, Henry Neuhaus, Larry Neuhaus, Ryan Neuhaus, Neil Smith, Larry Soldwisch, Matt Sorensen, Mike Vanmill and Diane VanMill.   
LEGEND 
 CENOZOIC  QUATERNARY SYSTEM  HUDSON EPISODE  Qal - Alluvium (DeForest Formation-Undifferentiated) Variable thickness  of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous to calcareous, massive to stratified silty clay loam, clay loam, loam to sandy loam alluvium and colluvium in stream valleys, on hill slopes and in closed depressions. May overlie Noah Creek Formation, Wolf Creek or Alburnett formations or fractured Devonian carbonate bedrock. Associated with low-relief modern floodplain, closed depressions, modern drainageways or toeslope positions on the landscape.  Seasonal high water table and potential for frequent flooding.    Qalb - Alluvium Shallow to Bedrock (DeForest Formation-Undifferentiated) Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous to calcareous, stratified silty clay loam, clay loam, loam to sandy loam alluvium and colluvium in stream valleys, on hill slopes and in closed depressions. May overlie Noah Creek Formation or Devonian carbonate bedrock.  Bedrock surface is within 5 m (16 ft) of the land surface.  Associated with low-relief modern floodplain, closed depressions, modern drainageways or toeslope positions on the landscape.  Seasonal high water table and potential for frequent flooding.    Qallt - Low Terrace (DeForest Formation-Camp Creek Mbr. and Roberts Creek Mbr.).  Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous, stratified silty clay loam, loam, or clay loam, associated with the modern channel belt of the Shell Rock and West Fork Cedar river valleys.  Overlies the Noah Creek Formation.  Occupies lowest position on the floodplain ie. modern channel belts.  Seasonal high water table and frequent flooding potential.    Qali-ht - Intermediate-High Terrace (DeForest Formation-Gunder Mbr.).  Variable thickness of less than 1 to 5 m (3-16 ft) of very dark gray to brown, noncalcareous, silty clay loam to loam alluvium or colluvium that overlies the Noah Creek Formation. Occupies terrace and valley margin position 1 to 2 m (3-7 ft) above the modern floodplain.  May be mantled with 2 to 3 m (7-10 ft) of fine to medium, well sorted medium to fine sand derived from wind reworking of the alluvium.  Seasonal high water table and low to moderate flooding potential.    HUDSON and WISCONSIN EPISODE  Qnw2 - Sand and Gravel (Noah Creek Formation)  Generally 2 to 8 m (6-26 ft) of yellowish brown to gray, poorly to well sorted, massive to well stratified, coarse to fine feldspathic quartz sand, pebbly sand and gravel with few intervening layers of silty clay.  A thin mantle of loess, reworked loess or fine-grained alluvium (Qal) may be present.  This unit includes silty colluvial deposits derived from the adjacent map units. In places this unit is mantled with 1 to 3 m (3-10 ft) of fine to medium, well sorted medium to fine sand derived from wind reworking of the alluvium.  This unit encompasses deposits that accumulated in low-relief stream valleys during the Wisconsin Episode and Hudson Episode. Seasonal high water table and some potential for flooding.   WISCONSIN EPISODE  Qnw - Sand and Gravel (Noah Creek Formation) - 3 m (10 ft) to more than 23 m (75 ft) of yellowish brown to gray, poorly to well sorted, massive to well stratified, coarse to fine feldspathic quartz sand, pebbly sand and gravel.  In places mantled with 1 to 3 m (3-10 ft) of fine to medium, well sorted sand derived from wind reworking of the alluvium.  This unit encompasses deposits that accumulated in stream valleys during the Wisconsin Episode.  Qnw3 - Sand and Gravel Shallow to Bedrock (Noah Creek Formations) – 1 to 3 m (3-10 ft) of yellowish brown to gray, poorly to well sorted, massive to well stratified, coarse to fine feldspathic quartz sand, pebbly sand and gravel.  May be overlain by up to 2 m (7 ft) of silty alluvial material.  In places mantled with fine to medium well-sorted feldspathic quartz sand derived from wind reworking of the alluvium.  Fractured carbonate bedrock is less than 5 m (16 ft) below the land surface.  The unit encompasses deposits that accumulated in river and stream valleys during the late Wisconsin as well as exhumed Pre-Illinois Episode deposits of the Wolf Creek and Alburnett formations.  Qwa2 - Loamy and Sandy Sediment Shallow to Glacial Till (Unnamed erosion surface sediment)  Generally 1 to 7 m (3-23 ft) of yellowish brown to gray, massive to weakly stratified, well to poorly sorted loamy, sandy and silty erosion surface sediment. Map unit includes some areas mantled with less than 2 m (7 ft) of Peoria Formation materials (loess and eolian sand). Overlies massive, fractured, firm glacial till of the Wolf Creek and Alburnett formations. Seasonally high water table may occur in this map unit.  Qwa5 - Loamy and Sandy Sediment Shallow to Rock (Unnamed erosion surface sediment)  Generally 1 to 6 m (3-19 ft) of yellowish brown to gray, massive to weakly stratified, well to poorly sorted loamy, sandy and silty erosion surface sediment. Map unit includes some areas mantled with less than 3 m (10 ft) of Peoria Formation sand facies (eolian sand).  Eolian sand may lie directly on top of bedrock in isolated areas.  Overlies fractured Devonian carbonate rocks. Seasonally high water table may occur in this map unit.  PRE-ILLINOIS EPISODE  Qwa3 - Till  (Wolf Creek or Alburnett Formations)   Generally 3 to 76 m (10-250 ft) of  very dense, massive, fractured, loamy glacial till of the Wolf Creek or Alburnett Formations with or without a thin loess mantle (Peoria Formation— less than 2 meters) or thin loamy sediment mantle (unamed erosion surface sediment) may overlie intervening clayey Farmdale/Sangamon Geosol.  This mapping unit can be buried by unnamed erosion surface sediments, loess or alluvium and is shown only in the cross-section.   PALEOZOIC  DEVONIAN SYSTEM  Dlgc - Dolomite, Limestone, and Shale (Lithograph City Formation) Middle to Upper Devonian. Maximum thickness of this map unit is up to 30 m (97 ft), consisting of, in ascending order, Osage Springs Member which is dominated by dolomite and dolomitic limestone, in part argillaceous and fossiliferous; Thunder Woman Shale Member which is characterized by grey shale, slightly dolomitic and silty; and partial Idlewild Member which is characterized by interbeds of laminated lithographic and sublithographic limestone and dolomitic limestone with scattered to abundant brachiopods and/or stromatoporoids.    Dcv - Limestone and Dolomite (Coralville Formation) Middle Devonian. Thickness of this formation varies between 10 and 18 m (35-60 ft), and is dominated by limestone, dolomitic limestone, and dolomite, in part laminated and argillaceous; brachiopods and corals are usually abundant in the limestone facies.    Dlc - Dolomite and Limestone (Little Cedar Formation) Middle Devonian.  The thickness of this formation ranges from 27 to 36 m (90-120 ft) in this quad.  It is dominated by slightly argillaceous to argillaceous dolomite and dolomitic limestone, usually vuggy and partially laminated and/or cherty. This unit is commonly fossiliferous and brachiopods are especially abundant in lower portion.  Dw - Dolomite, Limestone, Shale, and minor Sandstone (Wapsipinicon Group) Middle Devonian. This map unit usually contains the Pinicon Ridge Formation only, with a total thickness that varies between 9 and 14 m (30-45 ft) in the mapping area. It is dominated by shaly, laminated or brecciated, unfossiliferous limestone and dolomite that is sometimes sandy at its base.  This unit is shown only in the cross-section.    Qpq - Pits and Quarries  Sand and gravel pits and rock quarries. Extent mapped as shown in county soil surveys. 
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